Objective. To describe the design, development, and the first 4 implementations of a Global Health elective course intended to prepare pharmacy students pursue global health careers and to evaluate student perceptions of the instructional techniques used and of skills developed during the course. Design. Following the blended curriculum model used at Touro College of Pharmacy, the Global Health course combined team-based learning (TBL) sessions in class, out-of-class team projects, and online self-directed learning with classroom teaching and discussion sessions. Assessment. Student performance was assessed with TBL sessions, team projects, and class presentations, online quizzes, and final examinations. A precourse and postcourse survey showed improvement in global health knowledge and attitudes, and in the perception of pharmacists' role and career opportunities in global health. Significant improvement in skills applicable to global health work was reported and students rated highly the instructional techniques, value, and relevance of the course. Conclusion. The Global Health elective course is on track to achieve its intended goal of equipping pharmacy students with the requisite knowledge and applicable skills to pursue global health careers and opportunities. After taking this course, students have gone on to pursue global field experiences.
INTRODUCTION
Globalization-the interrelation and interdependence of countries around the globe-has made the concept of global health a topical issue. 1 Globalization has greatly facilitated the movement of populations, cultures, and diseases across national borders. 1 Furthermore, globalization is altering the demographics of developed countries, and permanent residents or naturalized citizens of these countries, after visiting friends and family in their home countries, may return with diseases unfamiliar to health care practitioners in their countries of residence. 2, 3 Recognizing the need for competencies to address emerging health care challenges of globalization, students of medicine in many countries, including the United States, are advocating for the inclusion of global health courses in curricula. 3 These didactic courses in global health often precede global field experiences. Medical schools that offer global health courses, with or without global field experiences, report short-term and long-term positive impacts on students. [4] [5] [6] [7] [8] [9] [10] [11] Graduates from such programs become more culturally competent, more likely to work with underserved populations or in primary care, and more knowledgeable and competent in tropical medicine. 6, 7, 10, 11 Furthermore, they become more aware of and sensitive to cost issues in health care. Sensitization and awareness of the importance of public health and preventive medicine result in increased enrollment in master's in public health (MPH) programs after graduating from medical school. [2] [3] [4] [5] Such global health exposure seems to provide opportunity for developing "transnational competence," a trait needed by the contemporary health care practitioner. 12 Global health courses developed in medical or public health programs tend to have a medical or disease focus, although course content and context of course delivery varies. 5, 13 As a step toward content standardization, Houpt et al described 3 domains of competencies to be developed by medical students taking global health courses: burden of global diseases, traveler's medicine, and immigrant health. 14 Literature on didactic global health courses in pharmacy education is limited. Schellhase et al described a 2-credit hour elective pharmaceutical care course offered by Purdue University College of Pharmacy that prepared students for an advanced pharmacy practice experience (APPE) in Kenya. 15 The course, which was jointly taught by Purdue faculty members and Kenyan pharmacists (via webinars), focused on disease state management and patient care in the context of the Kenyan health care system, pharmacy practice, and culture and made efforts to contrast this context with that of the United States. 15 Travel preparation and language emersion in Kiswahili, the national language of Kenya and other countries of East Africa, were also important components of the course. 15 Fincham discussed the need for global health education within the pharmacy curriculum in 2006. 16 He called for the expansion of global health education and experiential practice experiences to prepare pharmacy graduates "wishing to take on more global responsibilities." 16 Fincham also called attention to the need for incorporating education about malaria and other such infectious diseases, which are responsible for global morbidity and mortality, into the PharmD curriculum. 16 Pharmacists can contribute to the promotion of health globally, not only in clinical practice settings but also at the national policy or health system/program management level as advisors for pharmaceutical affairs. They can also serve as senior technical officers, directors, or consultants to multilateral agencies within and outside the United Nations (UN) system. In these roles, pharmacists would be functioning more as public health officials, using their expertise to help address medication-related global health challenges. These challenges include lack of access to essential medicines, 17, 18 irrational use of medicines, [19] [20] [21] problems associated with drug donations during national and global disasters, [22] [23] [24] [25] [26] and multi-drug resistant diseases including tuberculosis. [27] [28] [29] [30] Access to quality, efficacious, and affordable medicines, which are rationally used and well managed, we believe, is a global health challenge requiring the pharmacist's leadership and expertise. Thus, while didactic global health courses in pharmacy education need to incorporate the management of diseases of global health importance in resource-limited settings, attention also needs to be given to imparting the knowledge and skills to address the medication-related global health challenges outlined above to expand the global health career opportunities of the pharmacist.
The objectives of this paper are to describe a global health elective course within a PharmD curriculum designed to provide pharmacy students with the requisite skills and knowledge to help them pursue global health careers in the public health arena and to examine students' perceptions of the instructional techniques used and the skills set developed during the course. Specifically, this paper describes the course design and development and the first 4 years (2010-2013) of its implementation.
DESIGN
Global Health at Touro College of Pharmacy in New York, was a 15-week, spring semester elective course from the spring semester of 2010 until mid-2012 when a College-wide curricular rearrangement turned it into a fall semester course. Hence in 2012, the course was offered twice; as a spring semester course during the 2011-2012 academic year and also as a fall semester one in the 2012-2013 academic year. Second-year students in the college's 4-year professional PharmD program (2 year didactic plus 2 year experiential) were eligible to enroll in the course. Students who enrolled in the spring semester course would have already taken the college's 3 core public health courses. However, as a fall semester course for P2 students, enrolled students would complete this course before taking the third core public health course (Foundations of Public Health III-Epidemiology & Biostatistics) in the following spring semester. The Global Health course was not capped with respect to student enrollment. Table 1 presents the topical outline of the course; topics were systematically arranged to build on each other. The course began with an introduction to the concept of globalization and how it impacts global health. This was followed by issues/diseases of global health importance, then medication-related global health challenges, and the pharmacist's role in addressing them. The course concluded with the development of applicable skills for global health work.
At the beginning of the semester, students enrolled in the Global Health course were assigned to 5-6 teams that reflected the gender and racial/ethnic diversity of the class. Each team was assigned to one of the 6 regions of the world (European, Western Pacific, Eastern Mediterranean, African, the World Health Organization (WHO) regions of the Americas, and South East Asia) into which member states of the WHO have been grouped. 31 For each WHO region, selected countries were identified and focused on in the course. Countries of focus in each region reflected the range of socioeconomic levels of development, disease burdens, population sizes, and similar distinguishing characteristics of countries in that region. 31 When larger class sizes necessitated the creation of more than 6 student teams for the course, 2 or more teams were assigned the same WHO regions but given different countries within the said region to focus on. Student teams were required to change countries within their assigned WHO region for each project and TBL session in the course.
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The Global Health elective course was a 3-credit hour course, which, following the school's blended curriculum model, provided a 2-hour classroom session and a 1-hour online self-study session weekly on the school's Blackboard Learning Management System (Blackboard Inc., Washington DC). To promote student accountability for online learning, quizzes were frequently attached, particularly to those topics pertaining directly to the pharmacist's work in global health. Students were required to complete these quizzes and submit their responses on Blackboard before a programmed deadline. Instructional strategies in the course included classroom lectures and discussions and active-learning activities, particularly team-based learning (TBL) and team projects ( Table 2 ). The team projects were undertaken outside of class. The face-to-face class sessions were devoted to teaching difficult concepts, introducing broad topics to be completed later on Blackboard, conducting TBL sessions, and presenting team projects.
Although the same student teams worked in both the TBL sessions 32 and team projects in the course, studies show that different dynamics are at play in these 2 instructional techniques. 33, 34 Michaelsen et al reported the transformational benefits of TBL on student learning. The benefits of TBL were found to include enhanced peer-topeer interaction and the development of critical thinking and analytical skills. 33, 34 Four classroom periods in this course were TBL sessions ( Table 2) , which consisted of: (1) a preparatory phase where students were held accountable for topic-related materials posted on Blackboard 3-5 days before the TBL session; students were duly informed by e-mail about the posted materials; (2) the individual accountability phase in class where students completed the individual readiness assurance test (iRAT) consisting of a10-question, multiple-choice quiz on the topic for the day; (3) the team accountability phase, during which student teams completed the same quiz that individual students completed in the iRAT (team readiness assurance test, or tRAT); the rationale was to determine whether team interaction improved individual learning by comparing tRAT scores to iRAT scores of the individual team members; (4) the team application exercise, where student teams used course materials augmented by official web-based resources to address the same topic-related questions in different countries within their assigned WHO region; (5) the feedback session, facilitated by the professor, during which student teams learned about the concept(s) being studied as they related to countries or world regions other than those in which they had been working themselves. This cross fertilization of ideas enhanced the total learning experience of students. 32 Two longitudinal team projects, designed for skills development, were important components of the course. A detailed description of the projects, student responsibilities, deadlines and formats for presentations, and grading rubrics were given in the course syllabus posted on Blackboard. This information was also reinforced during the course overview on the first day of class. Student teams were required to make 15-minute PowerPoint presentations of the first team project (the Country Profile project) in class.
The Country Profile project (Appendix 1) was designed to assist students in developing the ability to relate the health status and other health outcomes of a country's population to their social determinants of health and available health-related resources. To make this project even more relevant to pharmacy, the teams were required to recommend 2 pharmaceutical interventions to assist in improving the health status of the most vulnerable population group(s) in their selected countries as part of their Country Profile Report and presentations. The second team project (Appendix 2) combined developing grant writing skills and undertaking a drugrelated research program in resource-limited settings. Student teams searched for relevant grant makers and followed their guidelines to write a grant proposal to seek funding for a drug-related research program in a selected country within their assigned WHO region. Teams were required to select 1 of 3 developmental diseases, HIV/AIDS, tuberculosis (TB), or malaria as their focus area for their research program, depending on which 1 of these 3 was the major public health concern in the selected country. Student teams were required to submit their grant proposal projects as Word documents and poster presentations for grading purposes. The poster presentation session, which was open to the student body and faculty members of the college, was eliminated in the spring 2012 course due to scheduling challenges.
Development of applicable skills for global health careers was an important goal in the course. Skills included team-building skills, specifically the ability to work in multi-disciplinary, multi-cultural, and multi-national teams, which was integrated in the course design and implementation and emphasized throughout the course. Students were taught that this was important because it reflected the usual work environment for professionals, including pharmacists, pursuing global health careers. Class participation was evaluated with unannounced class attendances taken throughout the semester and participation in class discussions.
Other skills to be developed in the course included health program management where student teams were charged to plan and implement a health educational intervention program intended to increase client uptake of various preventive health services. The theoretical basis for this component was the Health Belief Model. Other skills were grant writing, 35 the ability to relate the health status of a country's population to their social determinants of health and available health-related resources, management of pharmaceuticals in under-served populations (including selection, procurement, storage, distribution, and rational use as outlined in the Drug Management Cycle), 36 provision of pharmaceutical services during disaster and relief situations, including planning and managing drug donations, and development of communication skills such as report writing, literature search, and information synthesis. Poster design and presentation were other skills developed in the course.
A guided tour of the United Nations (UN) headquarters in New York City was initially an optional component of the course. Students, accompanied by 1 or 2 professors, went on a guided tour to introduce students to the environment they would be working in if they chose to pursue global health careers. The tour also provided the students with a first-hand experience of how some of the course topics, such as the Millennium Development Goals (MDGs) have been implemented to improve the health and wellbeing of populations around the world.
Global Health was taught by a 3-member Touro faculty team with global health career experience and/or interest. It was not possible to identify any 1 textbook as the required text for the course because the breadth of topics covered was not captured in a single textbook. Several reference sources, including Introduction to Global Health and Global Health 101 were included in the course syllabus and copies of these were available at the college's medical library. 37, 38 Official websites of global agencies and electronic global documents, policies, guidelines, and agreements were made available to students as external course links through Blackboard. Sources used in the preparation of course lectures were also listed at the end of each PowerPoint lecture material. Key content sources for the Global Health course are listed in Appendix 3.
EVALUATION AND ASSESSMENT
Total course enrollment at the time of this writing was 240 students, which included 80.3% of the class of 2012 (n566), 80.3% of the class of 2013 (n576), 44.3% of the class of 2014 (n588), 59.8% of the class of 2015 (n5102), and 25.5% of the class of 2016 (n5102). More elective course offerings in the program led to a decrease in course enrollment over the years.
A variety of instructional and assessment techniques were used in the course to promote active student engagement and learning throughout the course. Student assessments (Table 3) included iRATs, tRATs, and team application exercises that made up each TBL session, Blackboard quizzes, team projects, class participation, peer evaluation of contribution to team effort, and a final examination. Table 4 provides evidence that individual learning was enhanced by the team interaction during the tRAT. 32 Such enhancement was also reported by earlier studies. [33] [34] Students enrolled in the spring and fall 2012 courses (n5100) completed anonymous, voluntary, precourse and postcourse surveys, which were used to examine students' knowledge of and attitudes about global health, their perceptions of the role and career opportunities for the pharmacist in global health, the instructional techniques used in the course, and the skill sets developed in the course. The survey consisted of a 5-item Likert Scale (strongly agree; agree; neutral/undecided; disagree; strongly disagree) to examine their level of agreement with the survey statements and open-ended questions to note their overall impressions of and experiences with the course and recommendations for course improvement ( Table 5 ). The project was approved by Touro College Health Sciences Institutional Review Board as an exempt study.
The students were 65% female; 58% reported being born outside the United States, and all but 12% had travelled outside the country before. Results of the students' precourse and postcourse perception survey (Table 6) revealed a notable improvement in their knowledge of and attitudes about global health, although the difference was not significant. Similarly, although 14.1% of students were not sure whether pharmacists had any role in global health and 21.9% were skeptical of career opportunities for pharmacists in global health at the beginning of the course, both figures had fallen below 5% (4.9% and 3.4%, respectively) by the end of the course. Students reported high engagement and interest in the course as a result of the variety of instructional techniques used and other course activities, especially the UN tour. Students also perceived the course as being valuable (Tables 5 and 6 ).
Survey findings showed significant (p50.0001) improvement in the applicable skills for global health careers that the course sought to develop in students, including grant writing, global health research in a resource-limited setting, and management of pharmaceutical services during national and global disasters.
DISCUSSION
This paper presents the development, implementation, evaluation, and assessment of a pharmacy-relevant Global Health elective course, within a blended PharmD curriculum, designed to prepare students for global health careers. The course content and delivery were innovative in pharmacy education, and the goal was to maximize student interest and engagement in the course and to increase its relevance and applicability to the practicing pharmacist. Attention was given to the course structure Note: The same 10 questions were answered by individual students and their teams to receive the maximum obtainable iRAT and tRAT scores of 10 and 50, respectively. An iRAT score of 10 is equivalent to a tRAT score of 50. An iRAT of 0 (eg, Team 5) indicates the student was absent in that session and so also earned a 0 for the tRAT a iRAT5Individual Readiness Assurance Tests; tRAT5Team Readiness Assurance Tests Originally published in INNOVATIONS in Pharmacy. 2011;2(2): Article 37
American Journal of Pharmaceutical Education 2014; 78 (10) Article 187. and content to reflect conditions under which health professionals, including pharmacists, work in a global health work environment. Thus, the ability to function productively and professionally in multidisciplinary and multinational teams was emphasized as being critical for the successful career of the pharmacist in global health. This explains why peer evaluation of contribution to team effort and class participation were important contributors to the grading scheme in the course (Table 3) . Course improvement was ongoing in direct response to students' feedback and recommendations. The guided tour of the United Nations (UN) was a particularly wellliked component of the course. It was interesting, for example, to see the students' excitement at seeing the hall-length display of the MDGs in action by different UN agencies globally. Students also learned about the work of the UN and its agencies, enabling them to see career potential in global health and how they could make a difference with their skills and knowledge set. Students' evaluation, feedback, and recommendation for course improvement turned the UN guided tour into a mandatory component of the course in the fall 2012 course ( Table 5 ).
In July 2011, the college made this elective course a prerequisite for all Global Public Health advanced practice experience (APE) offerings. An expanded version of the Country Profile Project in this course was also approved by the College's Global Education Committee for use as additional pretravel preparation for students going on global APEs, because a 2-semester time lapse exists between the completion of this course and the summer global APEs that take place in the students' third year in the PharmD program. Students from the course have since enrolled in and completed APPE courses in Ghana, Haiti, and India, and 1 student Very educational. I learned a great deal in an enjoyable setting! Also, really enjoyed the TBLs and group projects. It was a lot of work but interesting class. I really liked this class. It really opened my eyes to the world's public health. It was helpful and opened my eyes to the problems around the world. I have a thorough knowledge of the pharmacist role now globally. Overall it was an outstanding experience, especially the trip to the UN. This course also helps us know different health system issues around the world. I thought this was a very interesting and informative course that taught me a lot. Great experience. UN trip was great. I really enjoyed this course. It taught me a lot about the health needs of other countries. Being assigned to a region was helpful because I hadn't known that my region had so many issues in terms of health disparities. This was a very diverse and interesting course. Thank you very much. A real eye opener! Gave me the tools necessary to understand and apply research into the field of pharmacy. This was a great course and I learnt a lot about health policies and practices around the world. It was very informative but the group work was very time consuming especially if not everyone in the group is putting in the required effort. Enjoyed it; broadened my horizon. I loved the course. I look forward to going to Ghana or India. Thank you! I enjoyed the UN trip. It put many concepts into perspective, especially the MDGs. The class should visit more organizations. Take one TBL out and replace it with another trip. Make it a requirement for everyone to go to the field trips to the UN, etc. I really enjoyed this course overall. While I felt that the in-class TBL sessions were a great way to develop team-building skills, I did not feel the same way with about the group projects, particularly the grant proposal. I think an assignment of this kind would be better served for a 1 or 2-person project. The course helped me build my skill of writing a grant proposal and using different sources to see country profiles. This was a really interesting class, especially the field trip. I will recommend this course to other students. It was a really enjoyable class and I have leant a great deal of information that can be applied in the outside world. Great class! Uses different ways to teach students. I never felt that the class focused too much on one idea or one way of teaching. Course was beneficial to us. I enjoyed the trip to the UN. I learnt a lot about the WHO and the other agencies designed to assist other countries. 
SUMMARY
The Global Health elective course offered by the Touro College of Pharmacy in New York is on track to achieve its intended goal of equipping pharmacy students with the requisite knowledge and applicable skills to pursue global health careers and opportunities. After taking this course, students have gone on to pursue global field experiences for which the Global Health course has become a prerequisite at the school. Students have consistently rated the course high for its value, relevance, and engaging instructional techniques. It would be interesting to monitor the proportion of students who actually end up with global health careers after taking this course. Appendix 
Country Profiles & Class Presentations (First Team Project)
The objective of this project is to assist students to understand and appreciate the interrelations between a country's social determinants of health, its available health-related resources, and its health status and outcomes. Each group will select 1 country in their assigned WHO region for this project. The group will write a 6-page country profile that seeks to relate the social determinants of health, available health-related resources, and the health of the population (distribution of disease burden, health indicators, and outcomes). The country profile paper should follow the following outline: 1) Geography: including map indicating country location in the world map, capital city, national flag, etc.
2) Governance & Current Political Situation: regional/provincial/district divisions; democratically-elected government; history of/current military regimes; civil strife/political stability; degree of freedom (eg of the press and population) 3) Population: size; urban/rural distribution 4) People: gender and age structure, major ethnic groupings etc; percentage with available of water and sanitation, education/literacy rate 5) Economy: Gross domestic product (GDP), GDP per capita, major industries (eg, mining, agriculture); % contribution to GDP by sector of economy or industry; natural resources, major export commodities; % of population below the poverty line, etc. The team will be responsible for researching the topic and providing a 15-minute (including 3-minutes discussion period) PowerPoint class presentation. Each team will also submit a written paper delineating the main points of the presentation. All students must sign the research paper that will be given to the professor. This team project will carry a total of 100 points distributed as follows: a) Completed research paper: 60 points b) Class presentation: 30 points c) Time management during presentation: 10 points d) Total: 100 points Research Paper Format: typed, double-spaced, Times New Roman, 12 point size fonts, not to exceed six (6) pages in length, using the AMA reference style for both the in-text and reference list.
Appendix 2. Written Grant Proposal to Finance a Research Project in a Resource-Limited Setting (Second Team Project)
This project is to assist students in developing grant writing skills and skills for undertaking a medication-related research program in a resource-limited global setting. Each team will develop a drug-related research proposal addressing one developmental disease (HIV/ AIDS, Malaria, or Tuberculosis) of highest public health concern in a developing country within the team's assigned WHO region.
Teams will use the interactive WHO Statistical Information System (WHOSIS) available at http://apps.who.int/whosis/data/Search. jsp?indicators5%5bIndicator%5d.%5HSC%5d. Members will collect the appropriate background information (health indicators) on their selected country to be able to identify which of the 3 developmental diseases and which segment of the population to target for their research proposal. Students can also access their selected country's basic health indicators and health-related Millennium Development Goals (MDGs) through their WHO regional sites at: http://www.who.int/about/regions/en/index.html.
Each team will search for a grant-funding source whose focus includes their chosen area of research. The team will write their grant proposal following the guidelines provided by the grant-making organization. If unsuccessful in the search, teams should write their grant proposal following the outline below: a) Summary or abstract (250 words) b) Background and significance of the research topic or focus c) Specific aims or objectives of the research project d) Methodology, including research design, target population, sampling issues, IRB, data collection methods and analysis, etc e) Research team description, including a description of the health care team in the chosen country to work with to achieve research objectives f) Resources, including specific locations for the study, personnel, and facilities available or required to complete research project g) References: literature cited in the write-up (use the AMA reference style for both the in-text and reference list citations) h) Dissemination of research results (how and where research findings will be disseminatedr) i) Biographical sketches of the principal investigators (student team members) j) Budget, including following sections: d Direct costs, include student tuition, consultant fees, research-related travel, equipment, materials and supplies, support for research participants etc. d Indirect costs (also known as facilities and administrative (F&A Costs); 20% of direct costs) Appendix 3. Key Sources Used for the Development of the Global Health Course Content
